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This invention relates, to newly identified tissue specific cancer associated jx)lynucleptides and tlie polypeptides encoded by these 
polynucleotides herein collectively known as "cancer antigens",. and tq the complete gene sequences associated therewith and to the expression 
products thereof, as well as the use of such tissue specific cancer antigens for detection, prevention and treatment of tissue specific disorders, 
particularly the presence of cancer. This invention relates to the cancer antigens as well as vectors, host cells, antibodies directed to cancer 
antigens and recombinant and synthetic methods for producing tlic same. Also provided are diagnostic methods for diagnosing and treating, 
preventing and/or prognosing tissue specific disorders, including cancer, and therapeutic methods for treating such disoixlers. The invention 
further relates to, screening methods for identifying agonists and aiitagonists of cancer antigen.s of the invention. The present invention 
further relates to methods and/or compositions for inhibiting the production and/or function of the polypeptides of the present invention. 
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and treating, preventing, and/or prognosing disorders related to cancer, and therapeutic 
methods for treaiing such disorders. The invention further relates to screening methods for 
identifying agonists and antagonists of cancer antigens of the invention, 

5 DetailcdDexcnption 

Tables 

Table 1 summarizes some of the cancer antigens encompassed by the invention 
(including contig sequences (SEQ ID NO:Xj and the cDNA clone related to the contig 

10 sequence) and further summarizes certain characteristics of the cancer polynucleotides arid 
the polypeptides encoded thereby. The first column shows the "SEQ ID NO:" for each of the 
842 cancer antigen polynucleotide sequences of the invention. The second column provides a 
unique "Sequence/Contig ID" identification for each cancer associated sequence. The third 
column, "Gene-Name," and the fourth column, "Overlap," provide a putative identification 

15 of the gene based on the sequence similarity of its translation product to an amino acid 
sequence found in a publicly accessible gene database and the database accession no. for the 
database sequence haying similarity, respectively. The fifth and sixth columns provide the. 
location (nucleotide position nos. within the contig), "Start" and "End", in the polynucleotide 
sequence "SEQ ID NO:X",that delineate the preferred ORF shown in the sequence listing as 

20 SEQ ID NOiY. The seventh and eighth columns provide the"% Identity" (percent identity) . 
and "% Similarity" (percerit similarity), respectively, observed between the aligned sequence 
segments of the translation product of SEQ ID NO.X and the database sequence. The ninth 
; column provides a unique "Clone ID" for.a cDNA clone related to each contig sequence. The 
tenth column shows the tissue in which each SEQ ID NO:X is predominantly expressed! 

25 Table 2 summarizes ATCC Deposits, Deposit dates, and ATGC designation numbers 

of deposits made with the ATCG in coiinection with the present application. 

Table 3 indicates public ESTs, of which at least one, iv/o, tliree, four, five, ten, fifteen 
or more of any one or more of these public EST sequences are optionally excluded from 
certain embodiments of the invention. 

30 Table 4 lists residues comprising antigenic epitopes of antigenic epitope-bearing 

fragments present in most of the cancer associated polynucleotides described in Table 1 as 
predicted by the inventors using the algorithm of Jameson and Wolf, (1988) Comp. Appl. 



r. 



4 



Biosci. 4:181-186. The Jameson-Wolf antigenic analysis was performed using the computer 
program PROTEAN (Version 3.1 1 ("or the Power Macintosh, DNASTAR, Inc., 1228 South 
Park Street Madison, WI). Cancer associated polypeptides (e.g.. SEQ ID NO:Y, polypeptides 
encoded by SEQ ID NO:X, or polypeptides encoded by the cDNA in the referenced cDNA 
5 clone) may possess one or more antigenic epitopes comprising residues described in Table 4. 
It will be appreciated that depending on the analytical criteria used to predict antigenic 
determinants, the exact address of the determinant may vary slightly. The residues and 
locations shown in column two of Table 4 coirespond to the amino acid sequences for most 
cancer associated polypeptide sequence shown in the Sequence Listing. 
10 -Table 5 shows the cDNA libraries sequenced, and ATCC designation numbers and 

vector information relating to these cDN A libraries; • 

Definitions 

15 The following definitions are provided to facilitate understanding of certain terms 

used throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 
environment (e.g., the natural environment if it is naturally occurring); arid thus* is altered "by 
the hand of rhan ' from its natural state. For example, an isolated' polynucleotide could be part 

20 of a vector or -a composition of matter, or could be contained within a cell, and stiU be 
"isolated" because that vector, composition of matter, or particular cell is riot the original 
environment of the polynucleotide. The term "isolated" does not refer to geriomic or cDNA 
libraries, whole cell total or mRNA preparations, genomic DNA preparations (includinjg 
those separated by electrophoresis and transfened onto blots), sheared whole cell gendriiic 

25 DNA preparations or other compositions where the art demonstrates no distinguishing 
features of the polynucleotide/sequences of the present invention. 

As used, herein, a "polynucleotide" refers to a molecule having a nucleic acid 
sequence contained in SEQ ID NO:X (as described in columri I of Table 1) or the related 
cDNA clone (as. described in column 9 of Table 1 and contained within a library deposited 

30 with the ATCC). For example, the polynucleotide can contain the nucleotide sequence of the 
full length cDNA sequence, including the 5' and 3' untranslated sequences, the coding region, 
as well as fragments, epitopes, domains, and variants of the nucleic acid sequence. 
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The polypeptides may be in the form of the secreted protein; including the mature 
form, or may be a part of a larger protein, such as a fusion protein (see below). It is oflen 
advantageous to include an additional amino acid sequence" which contains secretory or 
leader sequences, pro-sequences, sequences which aid in purification, such as multiple 
5 histidine residues, or an additional sequence for stability during recombinant production. , 

The cancer polypeptides of the present invention are preferably provided in an 
isolated form, and preferably are substantially purified. A recombinantly produced version of 
a polypeptide, including the secreted polypeptide, can be. substantially purified using: 
techniques described herein or otherwise known in the art, such as, for example, by the one- 
10 step method described in Smith and Johnson, Gbne 67:31t40 (1988). Polypeptides of the 
, invention also can be purified from natural, synthetic or recombinant sources using 
techniques described herein or otherwise known in the art, such as, -for example, antibodies of 
the invention raised against the polypeptides of the present invention in methods which are 
well known in the art. 

15 By a polypeptide demonstrating a "functional activity" is meant, a polypeptide 

capable of displaying one or more known functional activities associated with a full-}ength 
(complete) protein of the invention. Such functional activities include, but are not limited to, 
biological activity, antigenicity [ability to bind (or compete with a polypeptide for binding) 
to an anti-polypeptide antibody], immunogenicity (ability to generate antibody which binds to 

20 . a specific polypeptide of the invention), ability to form multimers with polypeptides of the 
invention, and ability to bind to a receptor or ligand for a polypeptide. 

■ "A polypeptide having functional activity" refers to polypeptides exhibiting activity 
similar, but not necessarily identical to, an activity of a polypeptide ofthe present invention, 
including mature forms, as measured in a particular assay, such as, for example, a biological 

25 assay, with or without dose dependency. In the case where dose dependency does exist,* it 
need not be identical to that of the polypeptide, but rather substantially similar to the dose- 
dependence in a given activity as compared to the polypeptide of the present invention (i.e., 
the candidate polypeptide will exhibit greater activity or not more than about 25-fold less 
and, preferably, not more than about tenfold less activity, and most preferably, not more than 

30 about three-fold less activity relative to the polypeptide of the present invention). 

The functional activity of the cancer antigen polypeptides, and fragrnents, variants 
derivatives, and analogs thereof, can be assayed by various methods. , , 



10 



For example^ in one embodiment where one is assaying for the ability to bind or 
compete with full-length polypeptide of the present invention for binding to an antibody to 
the full length polypeptide antibody, various immunoassays known in the art can be used, 
including but not limited to, competitive and non-competitive assay systems using techniques 
5 such as radioimmunoassays, ELISA (enzyme linked immunosorbent, assay), "sandwich" 
immunoassays, immunpradiometric assays, gel diffusion precipitation reactions, 
immunodiffusion assays, in situ immunoassays (using colloidal gold, enzyme or radioisotope 
labels, for example), western blots, precipitation reactions, agglutination assays (e.g., gel 
agglutination assays, hemagglutination assays), complement fixation- assays, 
10 immunofluorescence assays, protein A assays, and immunoelegtrophoresis assays, etc. In one 
embodiment, antibody binding is detected by detecting a label on the primary antibody. In 
. another embodiment, the primary antibody is detected by detecting binding of a secondary 
antibody or reagent to the primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for detecting binding in an 
15 immunoassay and are within the scope of the present invention. 

In another embodiment, where a ligand is identified, or the ability of a polypeptide 
fragment, variant or derivative of the invention to multimerize is being evaluated, binding can 
be assayed, e.g. V by means well-known in the art, such as, for example, reducing and non- 
. reducing gel chromatography, protein affinity chromatography, and affinity blotting. See 
20 generally, Phizicky, E., et al., Microbiol. Rev. 59:94-123 (1995), In another embodiment, 
physiological correlates polypeptide of the present invention binding to its substrates (signal 
. transduction) can be assayed. ' 

In addition, assays described herein (see Examples) and otherwise known in the art 
may routinely be applied to measure the ability of polypeptides of the present invention and 
25 fragments, variants derivatives and analogs thereof to elicit polypeptide related biological 
activity (either in vitro or in vivo). Other methods will be known to the skilled artisan arid 
are within the scope of the invention. . 

30 Cancel" Associated Polynucleotides and Polypeptides of the Invention 

It has been discovered herein that the polynucleotides described in Table 1 are 
expressed at significantly enhanced levels in hurnan cancer tissues as shown in column 10 of 
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Table 1. Accordingly, such polynucleotides, polypeptides encoded by such polynucleotides, 
and antibodies specific for such polypeptides find use in the prediction, diagnosis, prevention 
and treatment of tissue specific disorders, including cancer as more fully described below. 

Table 1 summarizes some of the polynucleotides encompassed by the invention 
(including contig sequences {SEQ ID NO:X) and the related cDNA clones) and further 
summarizes certain characteristics of these tissue specific cancer associated polynucleotides 
and the polypeptides encoded thereby. 
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the disease or disorder, and should be decided according to the judginent of the 
practitioner and each patient's circumstances. Effective doses may be extrapolated 
from dose-response curves derived from in vitro or animial model test systems. 

.For antibodies, the dosage administered to a patient is typically 0.1 mg/kg to 
5 100 mg/kg of the patient's body weight. Preferably, the dosage administered to a 
patient is between 0.1 mg/kg . and 20 mg/kg of the patient's body weight, more 
preferably 1, mg/kg to 10 mg/kg of the patient's body weight. Generally, human 
antibodies have a longer half-life within the human body than antibodies from other 
species due to the immune response to the , foreign polypeptides. Thus, lower dosages 

}0 of human antibodies and less, frequent administration is often possible. Further, the 
dosage and frequency of administration of antibodies of the inviention may be 
reduced by enhancing uptake, and tissue penetration (e.g., into the brain) of the 
antibodies by modifications such as, for example, lipidation. ; 

The invention also provides a pharmaceutical pack or kit comprising one or 

15 more containers filled with one or more of the ingredierits. of the pharmaceutical 
compositions of the invention. Optionally associated with such coritainer(s) can be a 
notice in the form prescribed by a governmental agency regulating the manufacture, 
use or sale of pharmaceuticals or biological products^ which notice reflects approval 
by the agency of manufacture, ijse or sale for human administration. 

20 ,, ^ :,- ■ :^ ■,' - 

Diagnosis and Imaging 

Labeled antibodies, and derivatives and analogs thereof, which specifically 
bind to a polypeptide of interest can be used for diagnostic purposes to detect, 
diagnose, or monitor diseases, disorders, and/or conditions associated with the 
25 aberrant expression and/or activity of a polypeptide of the invention. The invention 
provides for the detection of aberrant expression of a polypeptide of interest, 
comprising (a) assaying the expression, of the polypeptide of interest in cells or body 
fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 



whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of aberrant expression. . 

The invention provides a diagnostic assay for diagnosing a disorder, 
comprising (a) assaying the expression of the polypeptide of interest in cells or body 
5 fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expi:ession level is indicative of a particular disorder. With 
respect to cancer, the presence of a relatively high amount of transcript in biopsied 

10 tissue from ari individual may indicate a predisposition for the development of the 
disease, or may provide a means for detecting the disease prior to the appearance of 
actual, clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earlier 
thereby preventing the development or further progression of the cancer. 

15 Antibodies of the invention can be used to assay protein levels in a biological 

sample using classical immunohistological methods known to those of skill in the art 
(e.g., see Jalkanen, et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell . 
Biol. 105:3087r3096 (1987)). . Other antibody-based methods useful for detecting 
protein gene expression include immunoassays, such as the enzyme linked 

20 irnmunosorbenf assay (ELISA) and the radioimmunoassay (RIA); Suitable antibody 
assay labels are known in the art and include en2yme labels, such as, glucose oxidase; • 
radioisotopes, such as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), 
indium (1 121n), and technetium (99Tc); luminescent labels, such as luminol; and 
fluorescent labels, such as fluorescein and rhodamine, and biotin. 

25 One aspect of the invention is the detection and diagnosis of a disease or 

disorder associated with aberrant expression of a polypeptide of interest in an animal, 
preferably a mammal and most preferably a hurhan. In one embodiment, diagnosis 
comprises: a) administering (for example, parenterally, subcutaneously; or 
intraperitoneally) to a subject an effective amount of a labeled molecule which 

30 specifically binds to the polypeptide of interest; b), waiting for a time interval 
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following the administering for permitting the labeled molecule to preferentially: 
concentrate at sites in the subject where the polypeptide is expressed (and for 
unbound labeled molecule- to be cleared to background level); c) determining 
background level; and d) detecting the labeled molecule in the subject, such that 
5 detection of labeled molecule above the background level indicates that the subject 
has a particular disease or disorder associated with aberrant expression of the 
polypeptide of interest. Background level can be determined by various methods - 
including, comparing the amount of labeled molecule detected to a standard value 
previously determined for a particular system. 

10 It will be understood in the art that the size of the subject and the imaging 

system used will determine the quantity of imaging moiety needed to produce ■ 
diagnostic images, in the case of a radioisotope moiety, for a human subject, the 
quantity of radioactivity injected will normally range from about 5 to 20 millicuries of 
99mTc. The labeled antibody or antibody fragment will then preferentially 

15 accumulate at the location of cells which contain the specific protein. In vivo tumor 
imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics of 
Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.Wv Burchiel and B. A. ^Rhodes, eds.; 
Masson Publishing Inc. (1982). 

20 Depending on several variables, including the type of label used and the mode 

of administration, the time interval following the administration for permitting the 
labeled molecule to preferentially concentrate at sites in the subject and for unbound 
labeled molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 
6 to 12 hours. In another embodiment the time interval following administratiori is 5 

25 to 20 days or 5 to 10 days. 

In an embodiment, monitoring of the disease or disorder is carried out by 
repeating the method for diagnosing the disease or disease, for example, one month 
after initial diagnosis, six months after initial diagnosis, one year after initial 
diagnosis, etc.. 
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Presence of the labeled molecule can be detected in the patient using methods i 
known in the an for in vivo scanning. These methods depend upon the type of label j 
used. Skilled artisans will be able to determine the appropriate method for detecting a I 
particular label. Methods and devices that may be used in the diagnostic methods of 
5 the invention include, but are not limited to/computed tomography (CT), whole body . ' \ 

scan such as position emission tomography (PET), magnetic resonance imaging 
(MRI), and sonography. 

In a specific embodiment, the molecule is labeled with a radioisotope and is j 
detected in the patient using a radiation responsive surgical instrument (Thurston et I 

10 al., U.S. Patent No. 5,441,050); In another embodiment, the molecule is labeled with ! 
a fluorescent compound and is detected in the patient using a fluorescence responsive 
scanning instrument. Jn another embodiment, the molecule is labeled with a positron ) 
emitting metal and is detected in the patent using positron emission-tomography. In 
yet another embodiment, the molecule is labeled with a paramagnetic label and is 

15 detected in a patient using magnetic resonance imaging (MRI). , ; , \ 

Kits 

■The present invention provides kits that can be used in the above methods. In 
one embodiment, a kit comprises an antibody of the inveiition, preferably a purified 
antibody^ in one or more containers. In a specific embodimentj the kits of the present 
invention contain a substantially isolated polypeptide comprising an epitope which is 
specifically immunoreactive with an antibody included in the kit. Preferably, the kits ■ 
of the present invention further comprise a control antibody which does not react with 
the polypeptide of interest. In another specific embodiment, the kits of the present 
invention contain a, means for detecting the binding of an antibody to a polypeptide of 
interest (e.g., the antibody may be conjugated to a detectable substrate such as a ! 
fluorescent compound, an enzymatic substrate, a radioactive compound or a 
luminescent compound, or a second antibody which recognizes the first antibody may 
be conjugated to a detectable substrate). I 



20 
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In another specific embodiment of the present invention, the kit is a diagnostic i 
kit for use in screening serum containing antibodies specific against proliferative 
and/or cancerous polynucleotides and polypeptides. Such a kit may include a control 
antibody that does not react with the polypeptide of interest. Such a kit may include a 
5 substantially isolated polypeptide antigen comprising an epitope which is. specifically 
immunoreactive with at least one anti-polypeptide antigen antibody. Further, such a 
kit includes means for detecting the binding of said antibody to the antigen (e.g., the , 
antibody may be. conjugated to, a fluorescent compound such as fluorescein or 
rhodamine which can be detected by flow cytometry). In specific embodiments, the 

10 kit may include a recombinantly produced or chemically synthesized polypeptide ; i 

antigen. The polypeptide antigen of the kit may also be attached to a solid support. . 

: In a more specific embodiment the detecting means of the above-described kit " 
includes a solid support to which said polypeptide antigen is attached. Such a kit may: 
also include a non-attached reporter-labeled anti-human, antibody. In this 

15 embodiment, binding of the antibody to the polypeptide antigen can be detected by j ' 

binding of the said reporterrlabeled antibody. , 

In an additional^ embodiment, the invention includes a diagnostic kit for use ia 
screening serum , containing antigens of the polypeptide of the .invention.:, The t 
diagnostic kit includes a substantially isolated antibody specifically immunoreactive ; : ^ 

20 with polypeptide or polynucleotide antigeris, and means for detecting the binding of * 
the polynucleotide or polypeptide antigen to the antibody. In one embodiment, the ! ^ 

antibody is attached to a solid support. In a specific embodiment, the antibody may be A-'':^^: 
a monoclonal antibody. The detecting means of the kit niay include a second, labeled 
monoclonal antibody. Alternatively, or in addition, the detecting means may include 

25 a labeled, competing antigen. , • '„:■■ 

In one diagnostic configuration, test serum is reacted with a solid, phase 
reagent having a surface-bound antigen obtained by the, methods of the present \ 
invention. After binding with specific antigen antibody to the reagent and removing : 
unbound serum components by washing, the reagent is reacted with reporter-labeled 

30 anti-human antibody to bind reporter to the reagent in proportion to the amount ofn ! 
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bound anti-antigen antibody on the solid support. The reagent is again washed to 
remove unbound labeled antibody, and the amount of reporter associated with the 
reagent is determined. Typically, the reporter is an enzyme which is detected by 
incubating the solid phase in the presence of a suitable fluorometric, luminescent or 
colorimetric substrate (Sigma, St. Louis, MO). 

The solid surface reagent in the above assay is prepared by known techniques 
for attaching protein material to solid support material, such as polymeric beads, dip 
sticks, 96-vvell plate or filter rnaterial. These attachment methods generally include 
non-specific adsorption of the protein to the support or covalent attachment of the 
protein, typicially through a free amine group, to a cheniically reactive group on the 
solid support, such as an activated carboxyI, hydroxyl, or aldehyde- group. 
Alternatively, streptavidin coated plates, can be used in conjunction with biotinylated 
antigen(s). ' 

Thus, the invention provides an assay system or kit for carrying out this 
diagnostic method. The kit. generally includes a support with surface- bound 
recombinant antigens, and a reporter-labeled anti-humain antibody for detecting 
surface-bound ailti-antigen antibody. ' ; 

Uses of the Pblvnudeotides 

Each of the polynucleotides identified herein can be used in numerous ways as 
reagents. The followitig description should be considered exemplary and utilizes 
known techniques. 

The ca:ncer antigen polynucleotides of the present invention are useful for 
chromosome identification. ' There exists ah ongoing need to identify new 
chromosome markers, since few chromosome marking reagents, based on' actual 
sequence data (repeat polymorphisms), are presently available. Each sequence is 
specifically targeted to and can hybridize with a particular location on an individual 
human chromosome, thus each polynucleotide of the present invention can routinely 
be used as a chromosome marker using techniques known in the art. 
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Briefly, sequences can be mapped to chromosomes, by preparing PCR. prinriers 
(preferably at least 15 bp (e.g., 15-25 bp) from the sequences shown in SEQ ID ' 
NO:X, or the complement thereto. Primers can optionally be selected using computer 
analysis so that primers dp not span more than otie predicted exon in- the genomic 
5 DNA. , These primers are then used for PGR screening of somatic cell hybrids 
containing individual human chromosomes. Only those hybrids: containing the 
human gene corresponding to SEQ ID NO:X will yield an amplified fragment. 

Similarly, somatic hybrids provide a rapid method of PCR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned 
10 per d^y using a single thermal cycler. 'Moreover, sublocalization of the 
polynucleotides can be achieved with panels of: specific chromosome fragments. 
Other gene mappihg strategies that can be used include in situ hybridization, 
prescreening with labeled flow-sorted chromosomes, preselection by hybridization to 
construct chromosome specific-cDNA libraries, and computer mapping techniques 
15 (See, e.g., Shuler, Trends Bioteehnol 16:456-459 (1998). which is hereby incorporated 
by reference in its entirety). • ' . ' 

Precise chromosomal location of the polynucleotides can also be achieved 
using fluorescence in situ hybridization (FISH) of a.metaphase chromosomal spread. 
This technique uses polynufcleotides as short as 500 or 600 bases; however, 
20 polynuc|eotides, 2,000-4,000 bp are preferred. For a review of this technique, see 
Verma et al., "Human Ghromosornes: a Manual of Basic Techniques," Pergamon 
Press, New York (1988). , v 

For chromosome rriapping, the polynucleotides can be used iridiyidually (to ' 
mark a single chromosome or a single site on that chromosome) or in panels (for 
25 marking multiple sites and/pr multiple chromosomes). > 

Thus, the present invention also provides a method for chromosomal 
localization which involves (a) preparing PCR primers froni the polynucleotide 
sequences in Table 3 , and SEQ ID NO; X and (b) screening somatic celf hybrids- 
containing individual chromosomes. 



The polynucleotides of the present invention would likewise be useful for 
radiation hybrid mapping, HAPPY mapping, and long range restriction mapping. For 
a review of these techniques and others known in the art, see, e.g. Dear, "Genome. 
Mapping: A Prabtical Approach," IRL Press at Oxford University Press, London 
5 (1997); Aydin. J. Mol. Med. 77:691-694 (1999); Hacia et al., Mol. Psychiatry 3:483- 
492 (1998); Herrick et al., Chromosome Res. 7:409-423 (1999); Hamilton et al., 
Methods Cell Biol. 62:265-280 (2000); and/or Ott, J. Hered. 90:68-70 (1999) each of 
which is hereby incorporated by reference in its entirety. 

Once a polynucleotide has been mapped to a precise chromosomal location, 
10 the physical position of the polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinheritance between a chromosomal location and preisentation 
of a particular disease. (Disease mapping; data are found, for example, in V. 
McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Library).) Assuming I megabase mapping resolution and 
15 one gene per;20 kb, a cDNA precisely localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

Thus, once coinheritahGe is established, differences in a polynucleotide of t^ 
invention and the correspdndihg gene between affected and unaffected individuals; 
can be examined. First, visible structural alterations in the chromosomes; such as 
20 deletions or translocations, are examined in chromosome spreads or by PGR. If no 
structural alterations exist, the presence of point mutations are ascertained. Mutatidns 
observed in some of all affected individuals, but not in normal individuals, indicates 
that the niutatipri may cause the disease. However, complete sequencing of the 
polypeptide and the corresponding gene from several normal individuals is required 
25 to distinguish the mutation from a ' polymorphism. If a new polymorphism is 
identified, this polymorphic polyiieptide can be used for further linkage analysis. 

■ Furthermore, iiicreased or decreased expression of the gene in affected 
individuals ' as compared to unaffected individuals can be assessed using the 
polynucleotides of the invention. Any of these alterations (altered expression. 
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chromosomal rearrangement, or mutation) can be used as a diagnostie or prognostic 
marker. . ■ , - 

Thus, the invention provides a method of detecting increased or decreased 
expression levels of the cancer polynucleotides in affected individuals as compared to 
. 5 unaffected individuals using polynucleotides of the present invention and techniques 
known in the art, including but not limited to the method described in Example 1,1. 
Any of these alterations (altered expression, chromosomal rearrangement, or 
mutation) can be used as a diagnostic or prognostic marker. ' 

Thus, the invention also provides a diagnostic method useful during diagnosis 
10 of a tissue specific disorder, including cancer, involving measuring the expression 
level of cancer polynucleotides in tissues or other cells or body fluid from an . 
individual and comparing the measured gene expression level with a standard cancer 
polynucleotide expression level, whereby an increase or decrease in the gene 
expression level compared to the standard is indicative of a tissue specific disorder. 
15 • In still another embodimqnt, the invention includes a kit for analyzing samples 
for the presence of proliferative and/or cancerous polynucleotides derived from a test 
subject. In a general, enibodiment,, the kit includes at least one polynucleotide probe 
containing a nucleotide - sequence ,- that will- sipecifically hybridize with; a 
polynucleotide of the invention and a suitable container. In a specific embodiment, 
20 the kit includes two polynucleotide probes defining an internal region of the 
polynucleotide of the invention, where, each probe has one strand containing a 
3 1'mer-end internal to the region. In a further embodiment, the probes may be useful 
as primers for polymerase chain reaction amplification. - 

Where a diagnosis of a tissue specific disorder, including, for example,;. 
25 diagnosis of a tumor, has already been made according to conventional methods, the . 
present invention is useful as a prognostic indicator, whereby patients exhibiting 
enhanced or depressed cancer polynucleotide expression will experience a worse 
clinical outcome relative to patients expressing the gene at a level nearer the standard 
. level. ■ . -'; ; , . , 
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By "measuring the expression level of cancer polynucleotides" is intended 
qualitatively or quantitatively measuring or estimating the level of the cancer 
polypeptide or the level of the mRNA encoding the cancer polypeptide in a first 
biological sample either directly (e.g;, by determining or estimating absolute protein 
5 level or mRNA level) or relatively (e.g., by comparing to the cancer polypeptide level 
or mRNA level in a second biological sample). Preferably, the cancer polypeptide 
level or mRNA level in the first biological sample is measured or estimated and 
compared to a standard cancer polypeptide level or mRNA level, the standard being 
taken from a second biological sample obtained from an individual not having the 

10 tissue specific disorder or being determined by averaging levels from a population of 
individuals not having the tissue specific disorder. As will be appreciated in the art, 
once a standard cancer, polypeptide level or mRNA level is known, it can be used 
repeatedly as a standard for cdmparispn. • •' 

By "biological sample" is intended any biological sample obtained from an 

15 individual, body fluid, cell line, tissue culture, or other source which contains;a cancer 
polypeptide or the corresponding mRNA. As indicated, biological samples include 
body fluids (such as sputum, breast milk, vaginal pool, bile, semen, lymph, sera, 
plasma, urine, synovial fluid and spina! * fluid) which cohtaiii the cancer polypep^^ 
and othier tissue sources found to express the canceir polypeptide! Methods for 

20 obtaining tissue biopsies and body fluids from mammals are well known in the art. 
Where the biolpgical sample is to include mRNA, a tissue biopsy is the preferred,;- 
source. 

The method(s) provided above may preferrably be applied in a diagnostic . 
method and/or kits in which polynucleotides and/or polypeptides of the invention are 

25 attached to a solid support. In one exemplary method, the support may be a "gene 
chip" or a "biological chip" as described in US Patents 5,837,832, 5,874,219, and 
5,856,174. Further, such a gene chip with cancer antigen polynucleotides attached 
may be used to identify polymorphisms between the cancer antigen polynucleotide 
sequences, with polynucleotides isolated from a test subject. The knowledge of such 

30 polyfnorphistns (i.e. their location^ as well as, their existence) would be beneficial in 
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identifying disease loci for many disorders, such as for example, in neural disorders, 
immune system disorders, muscular disorders, reproductive disorders, gastrointestinal 
disorders, pulmonary disorders. cardiovaseular disorders, renal disorders, proliferative 
disorders, and/or cancerous diseases and conditions. Such a niethod is described in 
5 US Patents 5,858,659 and 5,856,104. The US Patents referenced supra are hereby 
incorporated by reference in their entirety herein. 

The present invention encompasses cancer polynucleotides that are chemically 
synthesized, or reproduced as peptide nucleic acids (PNA),. or according to other 
methods known in the art. The use of PNAs would serve as the preferred form if the 

10 polynucleotides of the invention are incorporated onto a solid support, or gene chip. 
For the purposes of the present invention, a peptide nucleic acid (PNA) is a 
polyamide type of DNA analog and the monomeric units for adenine; guatiine, 
thymine and, cytosine are available commercially (Perceptive Biosystems). Certain 
components of DNA, such as phosphorus, phosphorus oxides, or deoxyribose 

15 derivatives, are not present in PNAs. As disclosed by P. E." Nielsen, M. Egholm, R. H. 

Berg and O. Buchardt, Science 254, 1497 (1.991); and M. Egholm, O. Buchardt, 
- L.Christensen, C. Behrens, S. M- Freier, D. A:..Driver, R. H. Berg, S. K. Kim, B. 
' Norden; and P. E. Nielsen, Nattire 365, 666 (1993),; PNAs bind specifically "and 
tightly to complementary DNA strands and are not degraded by nucleases. In fact, 

20 PNA binds more strongly to DNA than DNA itself does. This is probably because 
there is no electrostatic repulsion between the two strands, and also the polyamide 
backbone is more flexible. Because of this, PNA/DNA duplexes bind under a wider 
range of stringency conditions than DN A/DNA duplexes, making it easier to perform 
multiplex hybridizatiori. Smaller probes can be used than with DNA due to the strong 

25 binding. In addition, it is rnore likely that single base itiismatches can be determined 
with PNA/DNA hybridization because a single mismatch in a PNA/DNA 15-mer 
lowers the melting point (T.sub.m) by 8°-20° C, vs. 4°-16° G for the DNA/DNA 15- 
mer duplex. Also, the absence of charge groups in PNA means that hybridization can 
be done at low ionic strengths and reduce possible interference by salt during the 

30 analysis. 



The present invention have uses which include, but are riot limited to, 
detecting cancer in mammals. In particular the invention is useful during diagnosis of 
pathological cell proliferative neoplasias which include, but are not limited to: acute 
myelogenous leukemias including acute monocytic leukemia, acute myeloblastic 
5 leukemia, acute promyelocytic leukemia, acute myelomonocytic leukemia, acute 
erythroleukemia, acute megakaryocytic leukemiaj and acute undifferentiated 
leukemia, etc.; and chronic myelogenous leukemias including chronic 
myelomonocytic leukemia, chronic granulocytic leukemia, etc. Preferred mammals 
include monkeys, apes, cats, dogs, cows, pigs, horses, rabbits and humans. 

10 Particularly preferred are humans. , 

Pathological cell proliferative disorders are often associated with inappropriate 
activation of proto-oncogenes. (Gelmann, E. P. et al., "The Etiology of Acute 
Leukemia: Molecular Genetics and Viral Oncology," in Neoplastic Diseases of the 
Blood, Vol l:, Wiemik, P. H. et al. eds., 161-182 (1985)). Neoplasias are now 

15 believed to result from the qualitative alteration of a normal cellular gene product^ or 
from the quantitative modification of gene expression by itisertion into the 
chromosoitie of a viral sequence, by chromosomal translocation of a gene to a more 
actively transcribed regiori, or: by some other mechanism. (Gelmann et al., supra) It 
is likely that mutated or altered expression of specific genes is involved in the 

20 pathogenesis of some leukemias, among other tissues and cell types. (Gelmann et al., 
supra) Indeed, the human counterparts of the> oncogenes involved in some animal 
neoplasias have been amplified or translocated in some cases of human leukemia and 
carcinoma. (Gelmann et al., supra) 

For example, c-myc expression is highly amplified in the non- lymphocytic 

25 leukemia cell line HL^60. When HL-60 cells are chemically induced to stop 
proliferation, the level of c-myc is found to be downregulated. (International 
Publication Number WO 91/15580). However, it has been shown that exposure of 
HL-60 cells to a DNA construct that is complementary to the 5' end of c-myc or c- 
myb blocks translation of the corresponding mRNAs which downregulates expression 

30 of the c-myc or c-myb proteins and causes arrest of cell proliferation and 
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differentiation of the treated cells. (International Publication Nurnber WO 91/15580; 
Wickstrom et al., Proc. Natl. Acad. Sci. 85:1028 (1988); Anfossi et al., Proc, Natl. 
Acad. Sci. 86:3379 (1989)). However, the skilled artisan would appreciate the 
present invention's usefulness is not limited to treatment of proliferative disorders of 
5 heraatopoietic cells and tissues, in light of the nufneroiis cells and cell types of 
varying origins which are known to exhibit proliferative phenotypes. 

: In addition to the foregoing, a cancer antigen polynucleotide can be used to 
control gene expression through triple helix formation or through antisense DNA or 
RNA. Antisense techniques are discussed, for example, in Okano, J, Neurochem. 56: 

10 560 (1991); "Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression^ 
CRC Press, Boca Raton, FL (1988). Triple helix formation is discussed in, for 
instance Lee et al:, Nucleic Acids Research 6: 3073 (1979); Cooney et al, Science ; 
241: 456 (1988); and Dervan et al.. Science 251: 1360 (1991). Both methods rely on 
binding of the polynucleotide to a complementary DNA or RNA. For these 

15 techniques, preferred polynucleotides are usually oligonucleotides 20 to 40 bases in - 
length and complertientary to either the region of the gene involved in transcription 
(triple helix - see Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 
241:456 (1988); and-Dervan et al.y Science 251:1360 (1991) ) or to the mlWAatself ; ' 
(antisense - Okano, J. Neurochem. 56; 560 (1991); Oligodeoxy-nucleotides as 

20 Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988).) Triple 
helix formation optimally results in a shut-off of RNA transcription from DNA, while 
antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. The oligonucleotide described above can also be delivered to cells such 
that the antisense RNA or DNA may be expressed in vivo to inhibit production of 

25 polypeptide of the present invention antigens. Both techniques are effective in model 
systems, and the information disclosed herein can be used to design antisense or triple 
helix polynucleotides in an effort to treat disease, and in particular, for the treatment 
of proliferative diseases and/or conditions. 

Polynucleotides of the present invention are also useful in gene therapy. One 

30 goal of gene therapy is to insert a normal gene into an. organism having a defective 
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gene, in an effort to correct the genetic defect. The polynucleotides disclosed in the 
present invention offer a means of targeting such genetic defects in a highly accurate 
manner. Another goal is to insert a new gene that was not present in the host genome, 
thereby producing a new trait in the host cell. 

5 The polynucleotides are also useful for identifying individuals from minute 

biological samples. The United States military, for example, is considering the use of 
restriction fragment length polymorphism (RFLP) for identification of its personnel. 
In this technique, an individual's genomic DNA is digested with one or more 
restriction enzymes, and probed on a Southern blot to yield unique bands for. 

10 identifying personnel. This method does not suffer from the current limitations of 
"Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The polynucleotides of the present invention can be used as additional DNA 
markers for RFLP. 

The polynucleotides of the present invention can also be used as an alternative 

15 to RPLP; by determining the actual base-by-base DNA sequence of selected portions 
of an individual's genome. These sequences can be used to prepare PGR primers for 
amplifying and isolating such selected' DNA, which can then be sequenced. Using 
this technique, individuals can be identified because each individual will have a 
unique set of DNA sequences. Once an iihique ID database is estaiblished for an 

20 individual, positive identification of that individual, living or dead, can be made from 
extremely small tissue samples. . , • ' - 

Forensic biology also benefits from using DNA-based identification 
techniques as disclosed herein. DNA sequences taken from very small biological 
samples such as tissues, e.g., hair or skinj or body fluids, e.g., blood, saliva, semen, 

25 synovial fluid, amniotic fluid, breast milk, lymph, pulmonary sputum or surfactant, 
urine, fecal matter, etc., can be amplified using PGR. In one prior art technique, gene 
sequences amplified from polymorphic loci, such as DQa class II HLA gene, are used 
in forensic biology to identify individuals. (Erlich, H., PGR Technology, Freeman 
and Co. (1992).) Once these specific polymorphic loci are amplified, they are 

30 digested with one or more restriction enzymes, yielding an identifying set of bands on 
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a Southern blot probed with DNA corresponding to the DQa, class II HLA gene. 
Similarly, polynucleotides of the present invention can be used as polymorphic 
markers for forensic purposes. - ■ 

There is also a need for reagents capable of identifying the source of a 
5 particular tissue. Such need arises, for example, in forensics when presented with 
tissue of unknown origin. Appropriate reagents can comprise, for example, DNA 
probes or primers specific to cancer polynucleotides prepared from the sequences of 
the present invention. Panels of such reagents can identify tissue by species and/or by 
organ type. In a similar fashion, these reagents can be used to screen tissiie cultures 

10 for contamination. - 

The polynucleotides of the present invention are also usefiil as hybridization 
probes for differential identification of the tissuels) or cell type(s) present in a 
biological sample. Similarly, polypeptides and antibodies directed to polypeptides of 
the present invention are useful to provide immunological, probes for differential 

15 identification of the tissue(s) (e.g., immunohistochemistry assays) or cell type(s) (e.g.,: 
immuhocytocheraistry assays). In addition, for a number of disorders of the above 
tissues or ; cells, significantly higher or lower levels of geile ejcpression of the 
polynucleotides/polypeptides of the present invention may, be detected in certain 
tissues (e;g., tissues expressing polypeptides and/or polynucleotides of the present. 

20 invention, cancer tissues and/or cancerous, and/or wounded tissues) or bodily fluids 
(e.g., semen, vaginal pool, breast milk, bile, lymph, serum, plasma, urine, synoyial 
fluid or spinal fluid) taken from an individual having such a disorder, relative to a 
"standard" gene expression level, i.e., the expression level in healthy tissue from an 
individual not having the disorder. 

25 Thus, the invention provides a diagnostic rnethod of a disorder, which 

involves: (a) assaying gene expression level in cells or body fluid of an individual; (b) 
cornparing the gene expression level y/ith a standard gene expression level, whereby 
an increase or decrease in the assayed gene expression level cprnpared to the standard 
expression level is indicative of a disorder. ■ 



In the very least, the polynucleotides of the present invention can be used as 
molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences 
in the process of discovering novel polynucleotides, for selecting and making 
5 oligomers for attachment to a "gene chip" or other support, to raise anti-DNA 
antibodies using DNA immunization techniques, and as an antigen to elicit an 
immune response. 

Uses of the Polypeptides 

10 Each of the polypeptides identified herein can be used in numerous ways. The 

following description should be considered exemplary and utilizes known techniques. 

Polypeptides and antibodies directed to polypeptides of the . present invention 
are useful to provide immunological probes for differential ideintification of the 
tissue(s) (e.g., immunohistochemistry assays such as, for example, ABC 

15 immunoperoxidase (Hsu et al., J. Histochem. Cytochem. 29:577-580 (1981)). or cell. 
type(s) (e.g., imrnunocytochemistry assays) 

Antibodies can be used to assay levels of polypeptides encoded by 
polynucleotides of the invention in a : biological sample using classical 
immunohistological methods known to those of skill in the art (e.g., see Jalkanen, et . 

20 al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell. Biol. 105:3087-3096 
(1987)). Other antibody-based methods useful for detecting protein gene expression 
include immunoassays, such as the enzyme linked irhmunosorbent assay (ELISA) 
and the radioimmunoassay (RIA). Suitable antibody assay labels are known in the art 
and include enzyme labels, such as, glucose oxidase; radioisotopes, such as iodine 

25 ('^'1, '"I, '"l, "'l), carbon ('^C), sulfur ("S), tritium (^H), indium ("^'^In, """In, 
"Mn, '"in), and technetium ("Tc, ''""Tc), thallium (^"'Ti), gallium (**Ga, "Ca), 
palladium ('"^Pd), molybdenum (''M6), xenon ('"Xe), fluorine ('*F), '"Sm, '"Lu, 
'^'Gd, '"^Pm, '^»La, '^^Yb, '"Ho, ^''Y, "^Sc, '«^Re, '««Re, "'^Pr, '"^Rh, "Ru; 
luminescent labels, such as luminol; and fluorescent labels, such as fluorescein and 

30 rhodamine, and biotin. 
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In addition to assaying levels of polypeptide of the present invention in a 
biological sample, proteins can also be detected in vivo by irnaging. Antibody labeilS 
or markers for in vivo imaging of protein include those detectable by X-radiography, 
NMR or ESR. For X-radiography, suitable labels include radioisotopes such as 
5 barium or cesium, which emit detectable radiation but are not overtly harmful to the 
subject. Suitable markers for NMR and ESR include those with a detectable 
characteristic spin, such as deuterium, which may be incorporated into the antibody 
by labeling of nutrients for the relevant hybridoma. 

A protein-specific antibody or.antibody fragment which has been labeled with 

10 an appropriate detectable imaging moiety, such as a radioisotope (for-example, '^'l, 
'■'In, ''"Tc, ('^'i; '-4), carbon ('*C),= sulfo^ (^^S), tritium (^H), indium 

("'"■In, ."^!"In, "^In, .'''in),. and technetium (^'Tc, ^^""Tc), thallium ('"'Ti), -gallium 
(^^Ga, "Ga), palladium ('"Pd), molybdenum ('^Mo), xenon ('"Xe), fluorine ('*F, 
•"Sm,: "^Lu, '^^Gd,"''Pm.:"^La, '^^Yb, "'^Ho,^'^Y,:'*^Sc, '^^Re, '««Re,"'^Pr,. "^^Rh, 

15 "Ru), a radio-opaque substance, or a material detectable by nuclear magnetic 
resonance, is introduced (for example, parenterally, subcutaneously- or. 
intraperitoneally) into the mammal to be examiiied for immune system disorder. It 
will be understood in the art that the size of the subject and the imaging system used . 
will determine the quantity of imaging moiety needed to produce diagnostic images. 

20 In the case of a radioisotope moiety, for a human subject, the quantity of radioactivity 
injected will normally range from about 5 to 20 mi llicuries of '^""Tc. The labeled 
antibody or antibody fragment will then preferentially accumulate at the location of 
cells which express the polypeptide encoded by a polynucieotide of the invention. In 
vivo tumor imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics of 

25 Radiolabeled Antibodies and Their Fragments" (Chapter 13 in Tumor Imaging:^ The 
Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., Masson 
Publishing Inc. (1982)). 

In one embodiment, the invention provides a method for the specific delivery 
of compositions of the invention to cells by administering polypeptides of the 

30 invention (e.g., polypeptides encoded by polynucleotides of the invention and/or 



antibodies) that are associated with heterologous polypeptides or nucleic acids, in 
one example, the invention provides a method for delivering a therapeutic protein into 
the targeted cell. In another example, the invention provides a method for delivering 
a single stranded nucleic acid (e.g., antisense or ribpzymes) or double stranded 
5 nucleic acid (e.g., DNA that can integrate into the cell's genome or replicate 
episomally arid that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific 
destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides 
of the invention in association with toxins or cytotoxic prodrugs. 

JO By "toxin" is meatit one or more compounds that bind and activate 

endogenous cytotoxic effector systems, radioisotopes, hoiotoxins, modified toxins,, 
catalytic subunits of toxins, or any molecujes or enzymes not normally present in oi- 
on the surface of a cell that under defined conditions cause the cell's death. Toxins 
that may be used according to the methods of the invention include, but are not 

15 limited to, radioisotopes known in the art, compounds such as, for example^ 
antibodies (or complement fixing containing portions thereof) that bind an inherent or 
induced endogenous cytotoxic effector system^ thymidine kinase, endoniiclease, 
RNAse, alpha toxin, ricin, abrin, fseuiiomona5 exotoxin A, diphtheria toxin, saporin, 
momordin, gelonin, pokeweed antiviral protein, alpha-isarcin aind cholera toxin. 

20 "Toxin" also includes a cytostatic or cytocidal agent, a therapeutic agent or a 
radioactive metal ion, e.g., alpha-emitters such as, for example, ^'^Bi, or other 
radioisotopes such as, for example, '°'Pd, '"Xe, '^'l, **Ge, *^Co, ^^Zn, *^Sr, "P, ^% 
''Y, '"Sm, '"Gd, .'*^Yb,>'Cr, ^"Mn, "Se, "^Sn, ^"Yttrium, "'Tin, '^'Tlhenium, 
'**Holmium, and '**Rhenium; luminescent labels, such as lurninol; and fluorescent 

25 labels, such as fluorescein and rhodamine, and biotin. 

Techniques known in the art may be applied to label polypeptides of the 
invention (including antibodies). Such techniques include, but are not limited to, the 
use of bifunctional conjugating agents (see e.g., U.S. Patent Nos. 5,756,065; 
5,714,631; 5,696,239; 5,652,361; 5,505,931; 5,489,425; 5,435,990; 5,428,139; 
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5342,604; . 5,274,1 19;, 4,994,560; and 5,808,003; the contents of each, of which are 
hereby incorporated by reference.in its entirety). 

; Thus, . the invention provides a diagnostic method of a disorder, which 
involves (a) assaying the expression level of a cancer polypeptide of the present 
5 invention in cells or body fluid of an individual; and (b) comparing the assayed 
polypeptide expression level with a standard polypeptide expression level, whereby 
an increase or decrease in the assayed polypeptide expression level compared to the 
standard expression level is indicative of a disorder. With respect to cancer, the 
presence of a relatively high amount of> transcript in biopsied tissue from an 
10 individual may indicate a predisposition for the development of the disease, or may 
, provide a means for detecting the disease prior to the appearance of actual clinical 
symptoms. A more definitive diagnosis of this type may allow health professionals to 
employ preventative rneasures or aggressive treatrnent earlier thereby preventing the 
development or further progression of the cancer. , . 

15 ' Moreover, cancer antigen polypeptides of the present invention can be used to 

treat or prevent diseases or conditions such as, for exarnple, neural disorders, immune 
system disorders, muscular disorders, reproductive disorders, gastrointestinal 
, disorders' puirtionary disorders, cardiovascular disiarders, renal disoi-ders, proliferative 
. disorders, aiid/or cancerous diseases and conditions. For example, patients can be 
20 administered a polypeptide of the present invention in an. effort to replace absent or 
decreased levels of the polypeptide (e.g., insulin)", to supplement absent or decreased 
levels of a different polypeptide (e.g., hemoglobin S for hemoglobin B, SOD, 
catalase, DNA repair proteins), to inhibit the activity of a polypeptide (e.g., an 
oncogene or tumor supresspr), to activate the activity of a polypeptide (e.g., by 
25: binding to a receptor), to reduce the activity of a membrane bouiid receptor by 
■ competing with it for free ligand (e.g., soluble TNF receptors tised in reducing 
inflammation), or to bring about a desired response (e.g., bipod vessel growth 
inhibition, enhancement of the ifnmune response to proliferative cells or tissues). 

Siriiilarly, antibodies directed to a polypeptide of the present invention can 
30 also be used to treat disease (ai described supra, and elsewhere herein). For example. 



administration of an antibody directed to a polypeptide of the present invention can 
bind, and/or neutralize the polypeptide, and/or reduce overproduction of the 
polypeptide. Similarly, administration of an antibody can activate the polypeptide, 
such as by binding to. a polypeptide bound to a membrane (receptor). 
5 At the very least, the polypeptides of the present invention can be used as 

molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
columns iising methods well known to those of skill in the art. Polypeptides can also 
be used to raise antibodies, which in turn are used to measure protein expression from 
a recombinant cell, as a way of assessing transformation of the host cell. Moreover, 
10 the polypeptides of the present invention can be. used to test the following biological 
activities. 

Gene Therapy Methods 

Another aspect of the present invention is to gene therapy rnethods for treating 

15 or preventing disorders, diseases and conditions. The gene therapy methods relate to 
the introduction of nucleic acid (DNA, RNA and antisense DNA or RNA) sequences 
into an animal to achieve expression of the polypeptide of the present invention. This 
method requires a polynucleotide which codes for a polypeptide of -the present 
' invention operatively linked to a promoter and any other genetic elements necessary 

20 for the expression of the polypeptide by the target tissue. Such gene therapy and 
delivery techniques are known in the art, see, for example, WO90/1 1092, which is 
herein incorporated by reference. 

Thus, for example, cells from a patient may be erigineered; with a 
polynucleotide (DNA or RNA) comprising a promoter operably linked to a 

25 polynucleotide of the present invention ex vivo, with the engineered cells then being 
provided to a patient to be treated with the polypeptide of the present invention. Such 
methods are well-known in the art. For example, see Belldegrun, A., et al., J. Natl. 
Cancer Inst. 85: 207-216 (1993); Ferrantini, M. etal., Cancer Research 53: 1 107-1112 
(1993); Ferrantini, M. et al., J. Immunology 153: 4604-4615 (1994); Kaido, T, et al., 

30 Int. J. Cancer 60: 221-229 (1995); Ogura, H., et al., Cancer Research 50: 5 10.2-5106 
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33 (1997); Harayama, S. Trends Biotechnol. 16(2);76-82 (1998); Hansson, L. O., 
al, J. Mol. Biol. 287:265-76 (1999); and Lorenzo,. M. M. and Biased, R. 
Biotechniques 24(2):308-13 (1998) (each of these patents and publications are heireby 
incorporated by reference). In one embodiment, alteration of polynucleotides and 
5 corresponding polypeptides may be achieved by DNA shuffling. DNA shuffling 
involves the assembly of two pr more DNA segments into a desired molecule by 
homologous, or site-specific, recombination. In another embodiment, polynucleotides 
and corresponding polypeptides may be alterred by being subjected to random 
mutagenesis by error-prone PCR, random nucleotide insertion or other methods prior 

1 0 to recombination. In another embodiment, one or more components, motifs, sections, 
parts, domains, fragments, etc., of the polypeptide of the present invention may be 
recombined with one or more components, motifs, sections, parts, domains, 
fragments, etc. of one or more heterologous molecules. In preferred embodiments, 
the heterologous, molecules are family members. In further preferred embodiments, 

15 ' the heterologous molecule is a growth factor such as, for. example, platelet-derived 
growth factor (PDGF), insulin-like growth factor (IGF-I), transforming growth factor 
(TGF)-alpha, epidermal growth factor (EGF), fibroblast growth factor (FGF), TGF- 
beta, bone: morphogenetic protein (fiMP)-2, BMP-4, BMP-5, BMP-6, BMP-7, 
activins A and B, decapentaplegic(dpp), 60A, OP-2, dorsalin, growth differentiation 

20 factors (GDFs), nodal, MIS, inhibin-alpha, TGF-betal , TGF-beta2, TGF-beta3, TGF- 
betaS, and glial-derived neurotrophic factor (GDNF). 

. Other preferred fragments are biologically active fragments of the polypeptide 
of the present invention. Biologically active fragments are those exhibiting activity 
similar, but not necessarily identical, to an activity of the polypeptide of the present 

25 invention. The biological activity of the fragments may include an improved desired 
activity, or a decreased undesirable activity. 

Additionally, this invention provides a method. of screening compounds to 
identify those which modulate the action of the polypeptide of the present invention; 
An example of such an assay comprises combining a mammalian fibroblast cell, a the 

30 polypeptide of the present invention, the compound to be screened and ^[H] 
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thymidine under cell culture conditions where the fibroblast cell would normally 
proliferate. A control assay may be performed in the absence of the compound to be 
screened and compared to the amount of fibroblast proliferation in the presence of the 
compound to determine if the compound stimulates proliferation by determining the 

5 uptake of -^[H] thymidine in each case. The amount of fibroblast cell proliferation is 
measured by liquid scintillation chromatography which measures the incorporation of 

3[H] thymidine. Both agonist and antagoiiist compounds may be identified by this 
procedure. 

In another method, a mammalian cell or membrane preparation expressing a 

10 receptor for a polypeptide of the present invention is incubated with a labeled 
polypeptide of the present invention in the presence of the compound. The ability of 
the compound to enhance or block this interaction could then be measured. 
Alternatively, the response of a known second messenger system following 
interaction of a compound to be screened and the receptor is measured and the ability 

15 of the compound to bind to the receptor and elicit a second messenger response is 
measured to determine if the compound is a potential agonist or antagonist. Such 
second messenger systems include but are not limited to, cAMP guanylate cyclase, 
ion channels or phosphoinositide hydrolysis. 

" All of these above assays can be used as diagnostic or prognostic markers. 

20 The molecules discovered using these assays can be used to treat disease or to bring 
about a particular result in a patient (e.g., blood vessel growth) by activating or 
inhibiting the polypeptide/molecule. Moreover, the assays can discover agents which 
may inhibit or enhance the production of the polypeptides of the invention from 
suitably manipulated cells or tissues. 

25 Therefore, the invention includes a method of identifying compounds which 

bind to a polypeptide of the invention comprising the steps of: (a) incubating a 
candidate binding compound with a polypeptide of the present invention; and (b) 
, determining if binding has occurred. Moreover, the invention includes a method of 
identifying agonists/antagonists comprising the steps of: (a) incubating a candidate 

30 compound with a polypeptide of the present invention, (b) assaying a biological 
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aciivity, and (b) determining if a biological activity of the polypeptide has been 
altered, ■ : 

Targeted Delivery 

5 In another embodiment, the invention provides a method of delivering 

compositions to targeted cells expressing a receptor for a polypeptide Of the 
invention, or cells expressing a cell bound form of a polypeptide of the invention. 

As discussed herein, polypeptides or antibodies of the inventiori may be 
associated with heterologous polypeptides, heterologous nucleic acids, toxins, or 

10 prodrugs via hydrophobic, hydi-ophilic. ionic and/or covalent interactions. In one 
embodiment, the invention provides a method for the specific delivery of 
compositions of the invention to cells by administering polypeptides of the invention 
(including antibodies) that are associated with heterologous polypeptides or nucleic 
acids. In one exarnple, the invention provides a method for delivering a therapeutic 

15 ' protein into the targeted cell. In another example, the invention provides a rnethod for 
delivering a single stranded nucleic acid (e.g., antisense or ribozymes) or double 
stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or replicate 
episomaliy and that can be transcribed)' into the targeted cell. 

In another embodiment, the invention provides a method for the specific 

20 destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides 
of the invention (e.g., polypeptides of the invention or antibodies of the invention) in 
association with toxins or cytotoxic prodrugs. 

By "toxin'' is rrieant compounds that bind and activate endogenous cytotoxic 
effector systems, radioisotopes, holbtbxins, modified toxins, catalytic subunits of 

25. toxins, or any molecules or enzymes not normally present in or on the surface of a 
cell that under defined conditions cause the cell's death. Toxins that may be used 
according to the methods of the invention include, but are not limited to, 
radioisotopes known in the art, compounds such as, for example, antibodies (or 
complement fixing containing portions thereof) that bind an inherent or induced 

30 endogenous cytotoxic effector system, thymidine kinase, endonuclease, RNAse, alpha 
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toxin, ricin, ahnn, Pseudomonas exotoxin A, diphtheria toxin, saporin, momordin, 
gelonin, pokeweed antiviral protein, alpha-sarcin and cholera toxin. By "cytotoxic 
prodrug" is meant a non-toxic compound that is converted by an enzyme, normally 
present in the cell, into a cytotoxic compound. Cytotoxic prodrugs that may be used 
5 according to the methods of the invention include, but are not limited to, glutamyl 
derivatives of benzoic acid mustard alkylating agent, phosphate derivatives of 
etoposide or mitomycin C, cytosine arabinoside, daunorubisin, and phenoxyacetatnide 
derivatives of doxorubicin. 

10 Drug Screening 

Further contemplated is the use of the polypeptides of the present invention, or 
the polynucleotides encoding these polypeptides, to screen for molecules which 
modify the activities of the polypeptides of the present invention. Such a method 
would include contacting the polypeptide of the present invention with a selected 

15 compound(s) suspected of having antagonist or agonist activity, and assaying the 
activity of these polypeptides following binding. 

This invention is particularly useful for screening therapeutic compounds by 
using the polypeptides of the present invention, or binding fragments thereof, in any 
of a variety of drug screening techniques. The polypeptide or fragment employed in 

20 such a test may be affixed to a solid support, expressed on a cell surface, free in 
solution, or located intracellularly. One method of drug screening utilizes eukaryotic 
or prokaryotic host cells which are stably transformed with recombinant nucleic acids 
expressing the polypeptide or fi-agment. Drugs are screened against such transformed 
cells in competitive binding assays. One may measure, for example, the formulation 

25 of complexes between the agent being tested and a polypeptide of the present 
invention. 

Thus, the present irlvention provides methods of screening for drugs or any 
other agents which affect activities mediated by the polypeptides of the present 
' invention. These methods comprise contacting such an agent with a polypeptide of 
30 the present invention or. a, fragment thereof and assaying for the presence of a 
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complex between the agent and the polypeptide or a fragment thereof, by methods 
well known in the art. In such a competitive binding assay, the agents to screen are 
typically labeled. Following incubation, free agent is separated, from that present in 
bound form, and the amount of free or uncomplexed label is a measure of the ability. 
5 of a particular agent to bind to the polypeptides of the present invention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present 
invention, and is described in great detail in European Patent Application 84/03564, 
published on September 13, 1984, which is incorporated herein by reference herein. 

10 Briefly stated, large numbers of different small peptide test compounds are 
synthesized on a solid substrate, such as plastic pins or some other surface. The 
peptide test compounds are reacted with polypeptides of the present invention and 
, washed. Bound polypeptides are then detected by methods well known in the art. 
Purified polypeptides are coated directly onto plales.for use in the aforementioned 

15 drug screening techniques. In addition, non-neutralizing antibodies may be used to 
capture the peptide and immobilize it on the solid support. , 

This invention also contemplates the use of competitiye drug screening assays 
in which neutralizing antibodies capable of, binding polypeptides of the present 
invention specifically compete with a test conipound for binding to the polypeptides 

20 or fragments thereof. In this marmer, the antibodies are used to detect the presence of 
any peptide which shares one or more antigenic epitopes with a polypeptide of the 
invention. 

Antisense And Rihozvme (Antagonists) 

25 . In specific embodiments, antagonists accordiiig to the present invention are 

nucleic acids corresponding to the sequences contained in SEQ ID NO:X, or the' 
(Complementary strand thereof, and/or to nucleotide sequences contained in the cDNA 
, contained in the related cDN A clone identified in Table 1. In one embodiment, 
antisense sequence is generated internally, by the organism,, in another embodiment, 

30 the antisense sequence is separately administered (see, for example, O'Connor. J., 
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Neurochem. 56:560 (1991). Oligodeoxynucleotides as Antisense Inhibitors of Gene 
Expression, CRC Press, Boca Raton, FL ( 1 988). Antisense teclinology can be used to 
control gene expression through, antisense ,DN A or RNA, or through triple-helix 
formation. Antisense techniques are discussed for example, in Okanb, J., Neurochem. 
5 56:560 (1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, 
CRC Press, Boca Raton, FL.(J988). Triple helix formation is discussed in, for 
instance, Lee et al., Nucleic Acids Research 6:3073 (1979); Cooney et al.. Science 
241:456 (1988); and Dervan et al., Science 251:1300 (1991). The methods are based 
on binding of a. polynucleotide to a complementary DN A or RNA. 

10 For example, the use of c-myc and c-myb antisense RNA constructs to inhibit 

the growth of the non-lymphocytic leukemia cell line HL-60 and other cell lines was 
previously described. (Wickstrom et al. (1988); Anfossi et al. (1989)). These 
experiments were performed in vitro by incubating cells with the oligoribonucleotide; 
A similar procedure for in vivo use is described in WO 91/15580. Briefly, a pair of 

15 oligonucleotides for a given antisense RNA is produced as follows: A sequerice 
complimentary to the first 15 bases of the open reading frame is flanked by an EcoRl 
site on the 5 end and a Hindlll site on the 3 eiid. Next, the pair of oligonucleotides 
is heated at 90°G' for one miiiute and theii annealed in 2X ligation buffer (20mM 
TRJS HCI pH 7.5, lOmM MgCI2, lOMM dithiothreitol (DTT) and 0.2 mM ATP) and 

20 then ligated to the EcoRI/Hind HI site of the retroviral vector PMV7 (WO 9 1/l 5580). 

For example, the 5' coding portion of a polynucleotide that encodes the 
polypeptide of the present invention may be used to design an antisense RNA 
oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide 
is designed to be complementary to a region of the gene involved in transcription 

25 thereby preventing transcription and the production of the receptor. The antisense 
RNA oligonucleotide hybridizes to the riiRNA in vivo and blocks translation of the 
mRN A molecule into receptor polypeptide. 

In one embodiment, the antisense nucleic acid of the invention is produced 
intracellularly by transcription from an exogenous sequence. For example, a vector or 

30 a portion thereof, is transcribed, producing an antisense nucleic acid (RNA) of the 



